and by lowering the blood pressure, if necessary to 80 mmHg, with halothane.
Surgeons with a special interest in otology do not all agree about the anesthetic requirements for ear surgery, as can be seen from Table  1 . Although a similar technique, in which the blood pressure is lowered by halothane, is used in most centres in this country, not all anxsthetists are asked to provide profound hypotension. In my experience lowering the blood pressure to 50 mmHg in stapedectomy and myringoplasty only shortens the operation and allows slight improvements in technique. In tympanoplasty, however, this level may be necessary not just to improve technique but to make the technique possible. In a series of about 2,500 ear operations in which the blood pressure was lowered to between 50 and 60 mmHg, Smyth & Bell (1970, personal communication) in Belfast have had four cases of deep venous thrombosis. One of these developed a pulmonary embolus, but all recovered satisfactorily.
Unfortunately, other anesthetists have not been so fortunate and fatalities have occurred which were attributable to the hypotensive techniques used; and in elective surgery such as tympanoplasty one death is enough to place the technique in disrepute. Great care must therefore be taken with the selection of cases if profound hypotension is to be used; if the patient is for any reason considered unsuitable for this type of procedure, he may well be considered unsuitable for tympanoplasty. Alternatively, the operation can be attempted without lowering the blood pressure drastically and, if this is found to be impossible, a traditional modified radical mastoidectomy performed. In those cases in which low blood pressures are used the risk of complications can be reduced by limiting the profound hypotension to that part of the operation in which the disease in the middle ear is being excised and the ossicles and tympanic membrane repaired.
The ultimate responsibility for deciding which anmsthetic technique should be used in an operation must lie with the aneesthetist. It is necessary in most branches of surgery for him to have a detailed knowledge of the technical problems that the surgeon is likely to face before he can make a proper decision, and this is very true in modern otology.
Acknowledgements: I am very grateful for the expert and patient help of many aneesthetists, and particularly of Dr These comments are based upon some 5,000 middle-ear. operations during the ten years 1961-70 and on some 600 personal cases in the same period. Emphasis has shifted to the relatively lengthy procedures of myringoplasty and tympanoplasty, which have increased steadily. Since the mid-1960s, stapedectomy has declined; in numbers as the initial pool of suitable patients has been exhausted, in cases per surgeon/ anxsthetist because more surgeons now undertake the operation, and in operating time (to about 30 minutes) with increasing expertise and the advent of the Teflon piston prosthesis. Because of these trends, the anaesthetist is now likely to spend much more time on myringoplasty and tympanoplasty cases than on stapedectomies.
The special requirements for middle ear surgery are a still operative field, minimal bleeding, and a smooth recovery without coughing or straining. In attempting to fulfil these conditions there are two main decisions for the anesthetist: whether or not to use intermittent positive pressure ventilation, and whether or not to use controlled hypotension.
On its own, not as part of a hypotensive technique, intermittent positive pressure ventilation has proved disappointing. It does not appear to reduce bleeding significantly, it may cause slight movements of the operative field as seen through the microscope, and the considerable thoracic movement may disturb surgeons who customarily steady their arm against the patient's chest. Furthermore, it is almost impossible, at the end of the operation, to re-start normal respiration, suck out the pharynx and remove the endotracheal tube without causing coughing and straining. With spontaneous breathing, extubation is uneventful, especially if the cuff has not been inflated. The slight spill-back of gases past the deflated cuff also serves to keep the pharynx dry and eliminates the disturbance of pharyngeal toilet.
Controlled hypotension greatly reduces bleeding, and is the only consistently reliable way of doing so. in every one of a group of 53 cases not begun under hypotension, and where bleeding was excessive, lowering the blood pressure with either phenactropinium chloride or trimetaphan camsylate produced a dramatic improvement. However, controlled hypotension involves risk and should not be undertaken lightly; it is best reserved for individual cases where troublesome bleeding actually occurs. In personal cases the technique has been necessary in only 8% of stapedectomies, 10% of myringoplasties and 22% of tympanoplasties, and even in these for only about half of the whole period of surgery.
Indications for controlled hypotension are: a fit patient; an inexperienced surgeon; previous surgery to the same ear; troublesome bleeding, either on an earlier occasion or actually occurring at the time. The anxsthesia itself must be meticulous. Bad operating conditions are inevitable if the patient strains on the endotracheal tube. Careful spraying of the larynx and trachea is important and a small intravenous dose of pethidine at induction is valuable in avoiding straining after intubation.
Experience of routine infiltration with a vasoconstrictor has shown that adrenaline 1:200,000 is effective, whereas phenylephrine 1:20,000 is not and may raise the blood pressure. Topical adrenaline 1:1,000 is valuable and has caused no concern.
Beta-adrenergic blocking agents have a special place in aural surgery, partly because of the frequent application of adrenaline, but also in reducing heemorrhage. Apart from use with ganglion blockers to prevent tachycardia and allow a satisfactory fall in blood pressure, the beta-blockers are useful on their own. Intravenous propranolol or practolol produced a mean fall in pulse rate of 16% in middle ear cases where rather bloody conditions were associated with some tachycardia. Blood pressure tended to fall slightly and operating conditions improved. Heemorrhage during stapedectomy has been measured. Blood in the suction line was washed through into a trap by the aspiration of a standard volume of ammonia solution which was also drawn through any small cotton-wool swabs that had been used. A sample of these washings was compared colorimetrically with a known dilution of the patient's blood. Table 1 shows the results in twenty stapedectomies where the patients were anesthetized with methohexitone, pethidine, nitrous oxide and halothane, and were breathing spontaneously. Table 2 refers to a second group of operations done under neuroleptanaesthesia with controlled respiration. Blood loss was similar in the two groups. The surgeon's assessment of the bleeding agreed quite well with the measured loss, especially expressed as loss per minute. It appears that in the average stapedectomy there is blood loss of about 1 ml; under about 075 ml represents good operating conditions, over 1 5 ml, bad.
The differential solubility of nitrous oxide and nitrogen is of importance during myringoplasty (Eger & Saidman 1965 , Thomsen et al. 1965 , Matz et al. 1965 . When the graft is applied to the perforation the middle ear becomes a closed cavity, filled with air. Nitrous oxide diffuses from the blood into the middle ear much more rapidly than nitrogen is absorbed from it. This raises the pressure behind the drum and balloons the graft outwards until a bubble of gas escapes, the graft collapses back and the process is repeated. If this effect is a nuisance, it can be stopped in two or three minutes by withdrawing the nitrous oxide. If the nitrous oxide is continued to the end of surgery, its subsequent rapid absorption from the middle ear will tend to draw the graft inwards through the perforation.
Dr D A Buxton Hopkin (Charing Cross Hospital, London) said that for the past nine years he had used a technique of anesthesia for microsurgery of the middle ear based on that he previously employed for intraocular ophthalmic surgery, in which it became apparent that even an endotracheal tube made some contribution to congestion in the head and neck and that in this area free venous drainage was more important than the lowering of systolic blood pressure.
Following a light premedication with pethidine and promethazine hydrochloride, anesthesia was induced with a 'sleep' dose of thiopentone followed by slow injection of 50 mg each of chlorpromazine, promethazine and pethidine in 20 ml normal saline. After passing a nasopharyngeal tube (of large bore to prevent bleeding from abrasion of the mucosa) anesthesia was maintained through the tube with nitrous oxide, oxygen and 1-2% halothane. The patient's trunk was elevated about 10-15 degrees, leaving the lower limbs horizontal.
Systolic blood pressure seldom fell below 100 mmHg although the operative fields were consistently satisfactory.
After recovery patients slept for some hours. The incidence of tinnitus or vertigo was much less than in those receiving conventional anmsthesia, and patients were ambulant on the following morning.
Dr R A Green (St George's Hospital, London) said he had noticed in the case records presented by Dr MacRae that when sodium nitroprusside was used a marked degree of tachycardia was produced. Was this a common feature of the drug and, if so, did Dr MacRae try to control it with a beta-blocking agent? Dr MacRae replied that the incidence of tachycardia following the use of sodium nitroprusside hypotension was said by some workers to be less frequent than when trimetaphan camsylate was used. His own experience did not as yet permit such comment on its frequency. However, the ready controllability and potency of the agent meant that the blood pressure could be progressively lowered until a suitably dry operating field was obtained. He had not found it necessary to employ a beta-blocking agent with sodium nitroprusside.
Dr P J Horsey (Southampton) said that however safe hypotensive aneesthesia might be in the hands of an experienced anmsthetist working regularly with a surgeon who demanded it, matters were very different when a registrar was doing it for the first time. Surgeons often did not make sufficient allowance for this.
Mr Charles Smith asked whether aneesthetists thought topical adrenaline was completely innocuous.
Dr MacRae replied that it was his impression that the amount of adrenaline absorbed when it was applied topically in middle ear surgery must be small. He had seen no ECG or arterial pressure changes which he could relate to its use. He would hope, however, that it would not be required in the majority of cases.
Dr Deacock said he was not convinced that he had ever seen a reaction to topical adrenaline but believed he might have done so following the subcutaneous injection of a 1:200,000 solution. He felt that the dangers of adrenaline were much increased by hypoxia and hypercapnia such as might occur after a stormy induction.
Dr D D C Howat (St George's Hospital, London) asked what the speakers considered the best way of controlling postoperative vertigo or vomiting. Dr Deacock replied that he preferred either 12-5 mg prochlorperazine (Stemetil) or 5 mg perphenazine (Fentazin) but these drugs should not be repeated too often: he had seen extrapyramidal side-effects.
Mr Charles Smith, in reply to a question by the President, said he was glad to say he had bad no personal experience of a patient dying after ear surgery in which profound hypotension had been used, although he understood that such cases had been recorded.
